Cointegrates carrying two copies of a Tn3 derivative in an inverted orientation.
We constructed a mutant of Tn3, Tn3 #2, that contains a 55-bp direct repeat of sequences near the amino-terminal coding region of the transposase, and an 8-bp EcoRI linker. This mutant transposase is functional. The plasmid carrying Tn3 #2, pMB8::Tn3 #2, recombines with the plasmid pHS1 at a frequency of 2.8 X 10(-7) recombinants per division cycle. This is similar to the recombination frequency of pHS1 and pMB8::Tn3+ (wild-type) which is 4.5 X 10(-6) recombinants per division cycle. One-third of the recombinants between pMB8::Tn3 #2 and pHS1 were approx. 22 kb in length. Restriction analysis and nucleotide sequencing showed that these large plasmids were Tn3 #2-mediated cointegrates formed by integration of pMB8::Tn3 #2 into pHS1. However, unlike Tn3 tnpR- -mediated cointegrates that contain direct repeats of the incoming element, Tn3 #2-mediated cointegrates carry two copies of Tn3 #2 in the form of inverted repeats. Like the tnpR- repeats, the Tn3 #2 repeats occur at both junctions between the parental plasmids, and are associated with a 5-bp direct duplication of the pHS1 target site. Furthermore, these recombinants contain a small deletion starting precisely at the end of Tn3 #2 and extending into pMB8 sequences. We propose a model for the generation of Tn3 #2-mediated cointegrates.